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The  relation  between  childhood  sexual  abuse  (CSA)  and  physical  health  disorders  in adult-
hood,  and  what  factors  may  serve  as  mediators,  remains  poorly  understood.  Using  data
from the 2007  Adult  Psychiatric  Morbidity  Survey  (N =  3,486),  we  tested  whether  CSA  was
associated  with  physical  health  disorders  in  adult  women  and  if  mediated  effects  via body
mass  index  (BMI),  anxiety/depression,  alcohol  dependence,  and  smoking  were  present.
Compared  to women  with  no  CSA,  women  who  had experienced  CSA  involving  intercourse
had  more  than twice  the  odds  of  being  obese,  more  than  3 times  the  odds  of  experiencing
mental  health  disorders,  more  than  4  times  the  odds  of being  alcohol  dependent,  more  than
5 times  the  odds  of  being  drug  dependent,  and  more  than  6  times  the  odds  of  attempting
suicide.  Those  experiencing  both  CSA  and child physical  abuse  (CPA)  were  on  average  over
11 kg heavier  than  those  with  neither  CSA nor  CPA.  After  controlling  for demographics,  CPA,
and  childhood  bullying,  CSA  was  associated  with  the  majority  of  physical  health  disorders
studied (typically  50–100%  increases  in  odds).  Evidence  was  found  consistent  with  medi-
ation  by BMI  (typically  accounting  for 5–20%  increases  in odds)  and  anxiety/depression
(typically  accounting  for  8–40%  increases  in odds),  in  a  dose-response  manner,  for  the
majority  of  physical  health  disorders.  Bidirectional  relations  among  these  mediators  and
physical health  disorders,  and  residual  confounding,  may  have  led  to  overestimation  of
mediation through  BMI  and  anxiety/depression  and  underestimation  of  mediation  through
alcohol/smoking.  Relations  between  both  CPA  and  childhood  bullying  and  physical  health
disorders  in  adulthood  were  also  found.  Longitudinal  studies  employing  more  sensitive
measures  of  potential  mediators  are  now  required.
©  2014  The  Authors.  Published  by Elsevier  Ltd.  This  is  an  open  access  article  under  the  CC
BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/3.0/).
Research into the association of child abuse with physical health in adulthood has often employed amalgamated measures
f both physical and sexual abuse. Individual studies (Batten, Aslan, Maciejewski, & Mazure, 2004; Sachs-Ericsson, Blazer,
lant, & Arnow, 2005) and meta-analysis (Wegman & Stetler, 2009) have found such global measures of child abuse to be
ssociated with physical health conditions in adults, including neurological, musculoskeletal, respiratory, cardiovascular,
astrointestinal, and gynecological disorders. Other research has focussed on the physical health effects of childhood sex-
al abuse (CSA) speciﬁcally. Meta-analysis has found CSA to be associated with worse general health (Irish, Kobayashi, &
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Delahanty, 2010), and CSA has been linked to a range of symptoms of disease. For example, in a study of 3,568 adult women,
Bonomi, Cannon, Anderson, Rivara, and Thompson (2008) found CSA to be associated with symptoms including joint, back,
and abdominal pain; severe headaches and migraine; diarrhea; constipation; and shortness of breath.
Only a limited number of studies have examined the relation between CSA and a wide range of doctor diagnosed physical
health disorders. In one of the most comprehensive studies to date, Goodwin and Stein (2004) used data from the United
States National Comorbidity Survey (N = 5,877) to examine relations between health disorders and child abuse, including
speciﬁcally CSA (deﬁned as rape or sexual molestation before age 18). We  focus here on Goodwin and Stein’s ﬁndings
pertaining to women, as these analyses were better powered because of the greater prevalence of CSA in women than
men. After controlling for demographics, CSA in women was found to be associated with cardiac problems, hypertension,
gastrointestinal disorders, hernia, ulcer, and kidney/liver disease. However, when childhood physical abuse and neglect were
also controlled for, only cardiac problems were uniquely associated with CSA in women. This ﬁnding was  consistent with a
previous study which also found CSA to be associated with increased risk of ischemic heart disease (Dong et al., 2004). The
ﬁrst aim of our current study was to attempt replication of this ﬁnding in a large sample of women drawn from a cross-
sectional dataset collected from a community sample by the 2007 Adult Psychiatric Morbidity Survey (APMS: McManus,
Meltzer, Brugha, Bebbington, & Jenkins, 2009).
The second aim of our study was to test for mediators of the relation between CSA and cardiac problems in women.
Mediation analyses are important as they can test the mechanisms through which CSA may  impact upon physical health,
and understanding these could lead to more effective interventions for survivors of CSA. Mediation analyses also offer a
more statistically powerful test of the association between CSA and physical health disorders. This results from what Kenny
and Judd (2014) have described as a power anomaly of mediation analyses, namely the surprising fact that tests of mediation
can have signiﬁcantly greater power than tests of total association (Kenny & Judd, 2014; Rucker, Preacher, Tormala, & Petty,
2011). We  hypothesized a role for four potential mediators, all of which have been found to be both effects of CSA and risk
factors for heart disease.
We  ﬁrstly hypothesized that body mass index (BMI) would be a mediator. CSA is associated with increased BMI  in
adulthood (Noll, Zeller, Trickett, & Putnam, 2007; Williamson, Thompson, Anda, Dietz, & Felitti, 2002), with some evidence
suggesting that this effect may  be speciﬁc to women  (Mamun et al., 2007). This effect is of a clinically relevant size, with
Williamson et al. (2002) ﬁnding that CSA (in the form of intercourse) was associated with an increased adult weight of 1.7 kg.
Increased BMI, particularly when falling into the obese range, has consistently been linked to physical health problems, such
as cardiac disease (Mackay & Mensah, 2004; Willett et al., 1995), through mechanisms including increased blood pressure
(Muntner, He, Cutler, Wildman, & Whelton, 2004), greater risk of atherosclerosis and insulin resistance (Daniels, 2006),
and the development of a low grade chronic inﬂammatory state (Siervo et al., 2012; Khaodhiar, Ling, Blackburn, & Bistrian,
2004). Although a study by Dong et al. (2004) provided evidence suggestive of BMI  being a mediator of CSA’s association with
ischemic heart disease, their study included BMI  with an amalgamated group of other potential mediators (e.g., smoking,
physical activity) rather than as an individual variable. Thus, the unique role of BMI  as a mediator remains unclear.
Inﬂammation has been proposed to be a key mediator of CSA’s effects on physical health (Chrousos & Gold, 1992), although
stress has typically been focused on as a cause of this inﬂammation (Heim et al., 2000; McEwen, 1998), rather than BMI.
Normally, cortisol suppresses inﬂammation but when elevations in cortisol are sustained over time, for reasons such as
chronic stress, the inhibitory effects of cortisol may  be reduced, increasing the inﬂammatory response (Raison, Capuron,
& Miller, 2006). Both animal and human studies have linked early adverse life-events to increases in inﬂammation levels
(Danese et al., 2009; Hennessy, Deak, & Schiml-Webb, 2010). For example, Bertone-Johnson, Whitcomb, Missmer, Karlson,
and Rich-Edwards (2012) found that CSA, especially during adolescence, was  associated with higher levels of inﬂammation
in adulthood. Inﬂammation hence appears to be an important mediator of child abuse’s effect on adult health (Danese et al.,
2007). Given that anxiety/depression have been found to both result from CSA (Swanston et al., 2003) and to prospectively
increase risk of heart disease in women (e.g., Berecki-Gisolf, McKenzie, Dobson, McFarlane, & McLaughlin, 2013), most likely
resulting from increasing levels of inﬂammation (Berk et al., 2013), we hypothesized that anxiety/depression would mediate
the relation between CSA and cardiac problems in women. This hypothesis was consistent with a previous ﬁnding suggestive
of a role for depression in mediating the relation between CSA and ischemic heart disease (Dong et al., 2004). Finally, given
the previously documented association between CSA and both smoking (Kristman-Valente, Brown, & Herrenkohl, 2013) and
alcohol dependence (Kendler et al., 2000) – and the relations of these variables to heart disease (Mackay & Mensah, 2004) –
we further hypothesized that these would also mediate the relation between CSA and cardiac disease.
Given the strong evidence for associations between CSA and BMI, anxiety/depression, alcohol, and smoking, it seemed
unlikely that the association between CSA and physical health disorders would be limited to cardiac problems. One potential
reason for Goodwin and Stein’s (2004) failure to ﬁnd other physical health conditions to be associated with CSA could have
been because of their measure of CSA. Goodwin and Stein combined rape in the form of intercourse and sexual molestation
into one combined category and noted that a “looser deﬁnition of sexual abuse may  have led to different results” (p. 516). To
address this issue, our current study aimed not to use a “looser” deﬁnition of CSA, but rather to use a more precise deﬁnition
of CSA, as the 2007 Adult Psychiatric Morbidity Survey (McManus et al., 2009) provides data on three different forms of
CSA (intercourse, touch, and talk). Given that, for example, CSA in the form of intercourse is associated with greater adult
BMI than CSA in the form of molestation (Williamson et al., 2002), examining the associations between different types of
CSA and physical health was expected to permit our study to undertake more sensitive analyses. Goodwin and Stein also
suggested that their study found CSA to be associated with fewer physical health disorders than previous research due to
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revious studies failing to control for other forms of child abuse. We hence aimed to control for childhood physical abuse and
hildhood bullying, when examining the association between CSA and physical health disorders. Furthermore, as childhood
hysical abuse and childhood bullying are also associated with our proposed mediators (e.g., Boynton-Jarrett, Rosenberg,
almer, Boggs, & Wise, 2012; Gladstone, Parker, & Malhi, 2006), we also aimed to test for any unique associations between
hese adverse childhood experiences and physical health disorders.
ethod
articipants
This study employed data from the Adult Psychiatric Morbidity Survey 2007 (APMS: McManus et al., 2009). In this survey,
ndividuals aged over 16 years of age living in private households were identiﬁed for interview in England using postcodes
the UK’s equivalent of zip codes in the USA). Researchers administered computer-assisted interviews and self-completion
uestionnaires to obtain data. From 13,171 eligible households, 7,403 individuals completed phase one (McManus et al.,
009).
The present analysis used only the phase one data from women. Excluding women  with missing data relating to our
on-physical health study variables resulted in a sample of 3,486 women  with a mean age of 51.87 years (SD = 18.40, range
6–95). The majority of participants (93.1%) were White British. The most common de facto marital status was married
44.1%), with 16.9% being single, 17.1% widowed, 10.6% divorced, 8.0% cohabiting, and 3.4% separated. In terms of highest
ducational qualiﬁcations, 33.6% had no qualiﬁcations; 26.6% had a General Certiﬁcate of Secondary Education (GCSE) or
quivalent; 17.7% had a degree; 11.3% had an A-level; 7.6% had teaching, Higher National Diploma, or nursing qualiﬁcations;
nd 3.3% had a foreign or other qualiﬁcation. In terms of social class, 23.2% had managerial and professional occupations,
.4% had intermediate occupations, 3.3% were small employers and own account workers, 2.6% had lower supervisory and
echnical occupations, 15.5% had semi-routine/routine occupations, 43.1% had never worked/not worked in last year, and
.8% were not classiﬁed for other reasons.
easures
hysical Health Disorders. Participants self-reported whether they ever had pre-speciﬁed doctor diagnosed conditions since
he age of 16. Conditions with a prevalence < 5% (epilepsy, infectious disease, liver disease) were excluded from our anal-
ses. Because of the low prevalence of heart attack/angina (4.8%) and stroke (2.5%), the mediation software employed
PROCESS, Hayes, 2013) could not calculate indirect associations of child abuse for these disorders. These conditions were
ence grouped together with high blood pressure into a combined cardiovascular disease group. Conditions whose etiology
id not clearly involve mechanisms plausibly related to CSA’s known effects (e.g., inﬂammation) were also excluded (lead-
ng to the exclusion of cataracts/eyesight problems and ear/hearing problems). This resulted in the following 13 conditions
eing investigated: allergies, asthma, arthritis, bladder problems/incontinence, bone/back/muscle/joint pain, bowel/colon
roblems, bronchitis/emphysema, cancer, cardiovascular disease, diabetes, migraine/frequent headaches, skin problems,
nd stomach ulcer/digestive problems.
hild sexual abuse (CSA). This was treated as a categorical variable consisting of four groups: (a) none experienced; (b) talked
o in a sexual way as a child which made the individual feel uncomfortable, but no sexual touching or intercourse experienced
s a child (CSAtalk); (c) touched in a sexual way as a child, but no sexual intercourse experienced as a child (CSAtouch); (d)
xperienced sexual intercourse when a child (CSAint). Participants were coded into these groups based on their responses
o the APMS questions, “Before the age of 16, did anyone talk to you in a sexual way that made you feel uncomfortable?”,
Before the age of 16, did anyone touch you in a sexual way  without consent?” and “Before the age of 16, did anyone have
exual intercourse with you without your consent?” These questions contained within them the implication that sexual
ctivity could have occurred before the age of 16 with consent, however, in the UK, an individual under the age of 16 cannot
onsent to sexual activity in law (Crown Prosecution Service, 2014).
ther Adverse Childhood Experiences. Childhood physical abuse was  assessed by the item “Before the age of 16, were you ever
everely beaten by a parent, step-parent, or carer?” (yes/no). Childhood bullying was operationalized via the APMS item
R3WHN, which inquired when participants, if appropriate, were last bullied. Participants were coded into two  groups:
hildhood bullying deﬁnitely present (last instance of being bullied was  before the age of 16) and childhood bullying absent
r not deﬁnitely present (never bullied or last experience of bullying post-16 years of age). It was  possible, indeed probable,
hat some respondents in the second group could have also been bullied as children, but this could not be determined with
ertainty.nxiety/Depression. The Revised Clinical Interview Schedule (CIS-R: Lewis, Pelosi, Araya, & Dunn, 1992) was  used as a measure
f anxiety and depressive symptomatology. Following Lewis and Pelosi’s (1990) recommendation for using the CIS-R in rela-
ion to physical illness, we excluded scores from sections of this tool relating to somatic symptoms, fatigue, and worry about
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Table  1
Prevalence of physical health conditions and child abuse.
Variable Prevalence
Physical health disorders had since age 16
Bone/back/muscle/joint pain 31.7%
Cardiovascular disease a 28.5%
Arthritis 20.0%
Migraine/frequent headaches 18.4%
Skin problems 15.3%
Allergies 15.0%
Asthma 13.8%
Stomach ulcer/digestive problems 10.8%
Bowel/colon problems 10.5%
Bronchitis/emphysema 7.1%
Cancer 6.3%
Bladder problems 5.3%
Diabetes 5.0%
Child abuse
Childhood sexual abuse: intercourse 3.0%
Childhood sexual abuse: touch 8.7%
Childhood sexual abuse: talk 5.8%
Child physical abuse 3.9%
Note. There was a limited amount of missing data for physical health disorders, although no individual disorder had missing responses from more than ten
participants. a Being high blood pressure and/or heart/attack angina and/or stroke.
physical health (Botega, Pereira, Bio, Garcia Júnior, & Zomignani, 1995). A total score was  thus derived from summing partic-
ipants’ scores on CIS-R sections assessing depression (APMS code DVG11), depressive ideas (DVH11), concentration (DVC9),
sleep problems (DVD11,) anxiety (DVJ12), irritability (DVE11), worry (DVI11), phobias (DVK9), panic (DVL8), compulsions
(DVM9), and obsessions (DVN9). The scale had a satisfactory Cronbach’s alpha (  ˛ = .83). In order to aid characterization of the
experiences of those with CSA (Table 2), we also recorded whether participants reported ever having had doctor diagnosed
“anxiety, depression, or other mental health issues” since the age of 16 and whether they had ever attempted suicide. This
latter item was assessed using the item on the self-harm subscale of the Revised Clinical Interview Schedule (CIS-R: Lewis
et al., 1992) which asked whether participants had ever made an attempt to take their own  life (APMS item code “DSH4”).
Substance Use. Alcohol dependency was a continuous variable assessed via participants’ scores on the Alcohol Use Disorders
Identiﬁcation Test (AUDIT: Babor, de la Fuente, Saunders, & Grant, 1989). The categorical variable of alcohol dependence, as
deﬁned by the AUDIT (AUDIT 10+, APMS variable AUDSAD2), was also reported to aid characterization of the health behav-
iors of those with CSA (Table 2). Tobacco smoking was  assessed using the APMS question as to the number of cigarettes
participants smoked per week. We  also assessed drug dependence to control for this variable. The APMS dichotomous mea-
sure of drug dependence (DRUGDEP) was used as a measure of the presence of substance abuse dependence. This was based
on whether the person was deemed dependent on cannabis, amphetamine, cocaine, crack, ecstasy, heroin, tranquillizers, or
glue. Dependence was deﬁned as the person indicating that in the last year they had either used every day for two  weeks or
more, had tried to cut down but could not, felt dependent, needed larger amounts, or had withdrawal symptoms.
Housing Quality. This was assessed by the presence of mold in the respondent’s home over the past year (APMS item mold:
Any mold in home over the last 12 months?). The measure indicates poor housing quality, is a marker of an energy-inefﬁcient
home, and also indicates fuel-related poverty (Clark et al., 2012; Harris et al., 2010).
Body Mass Index. This continuous variable was calculated based on self-reported weight (kg) divided by self-reported height
(meters) squared.
Demographics. Data was taken from the APMS on age, ethnicity (white British, other), highest educational qualiﬁca-
tions (degree, non-degree high level qualiﬁcation, A-Level, GCSE, Other, none), marital status (married, cohabiting, single,
widowed, divorced, separated), and social class (APMS item “nssec”: the ﬁve class version of the National Statistics Socio-
Economic Classiﬁcation).
Statistical Analyses
Analyses were ﬁrst performed to test for relations between our proposed mediators (BMI, anxiety/depression, alcohol
dependence, and smoking) and child abuse (CSA, CPA, and childhood bullying) to attempt replication of previous studies’
ﬁndings. Analyses of covariance (ANCOVA), controlling for demographics, was  used to establish if there was  an association
between child abuse and BMI, as this allowed marginal means to be calculated and the unique association of each form
of child abuse with BMI  to be meaningfully quantiﬁed. Any association with CSA was  to be followed up with t-tests using
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isher’s Least Signiﬁcant Difference test with a Bonferroni corrected alpha, using 1,000 bootstrapped samples. Relations
etween child abuse and anxiety/depression, smoking, and alcohol dependence were to be tested for using hierarchical
inear regression with demographics entered in a ﬁrst step, and the ﬁve childhood abuse/bullying variables (CSAint, CSAtouch,
SAtalk, CPA, childhood bullying) entered in a second step and each evaluated for signiﬁcance using a Bonferroni corrected
lpha (p′ = .05/5 = .01).
Total associations between child abuse and physical health disorders were to be tested for using regression-based anal-
ses, controlling for variables not thought likely to lie on a causal pathway from CSA to physical health (demographics and
ousing quality). Indirect associations between child abuse and physical health disorders were then to be tested for using
he PROCESS computational tool (Hayes, 2013) in SPSS v.21. PROCESS employs maximum likelihood logistic regression for
ichotomous dependent variables, and was employed using bias corrected, bootstrapped 99% conﬁdence intervals for indi-
ect associations using 1,000 bootstrap samples. For each physical health disorder, one form of child abuse (CSAint, CSAtouch,
SAtalk, CPA, childhood bullying) acted as the independent variable, with the other four being entered as covariates. Age,
ighest educational qualiﬁcation (dummy  coded), marital status (dummy  coded), social class (dummy coded), ethnicity,
ousing quality, and drug dependence were also entered as covariates. BMI, anxiety/depression, alcohol dependence, and
moking were entered as mediators using a parallel mediation model (PROCESS model 4). Covariates were used in models
f both the mediators and the dependent variables.
A correction to alpha was performed to take into account the multiple tests performed. The choice of correction method
as inﬂuenced by our assessment of the relative risk of making Type I and Type II errors (Armstrong, 2014). When conﬁrma-
ory studies are being performed, it is recommended that correction is made to alpha for multiple testing (Bender & Lange,
001), with the avoidance of Type I errors taking priority over making Type II errors. Thus, when attempting replication of
reviously documented associations between child abuse and BMI, anxiety/depression, alcohol dependence and smoking,
e utilized Bonferroni corrected alphas (Armstrong, 2014). For our exploratory mediation analyses, where we  were more
oncerned with identifying novel relations to be tested further in subsequent conﬁrmatory studies (and hence where avoid-
ng Type II errors was more important than making Type I errors), we did not employ Bonferroni corrections because these
igniﬁcantly reduce the power of analyses, increasing the probability of Type II errors (Armstrong, 2014; Perneger, 1998).
evertheless, we felt some correction to alpha was  necessary, and as PROCESS only allows the evaluation of indirect asso-
iations at the p = .05 and p = .01 levels, we hence employed a corrected alpha of p′ = .01 for our tests of the relation between
hild abuse and physical health disorders. Our results were to be interpreted in the context of the ensuing increased risk of
ype I errors.
esults
escriptive Statistics
The prevalence of physical health conditions and child abuse in the sample are presented in Table 1. The distribution of
tudy variables across the CSA groups is presented in Table 2.
onﬁrmatory Analyses
hild Abuse and Body Mass Index. ANCOVA, controlling for demographics, CPA, and childhood bullying, found an association
f CSA with BMI, F(3,3462) = 6.42, p < .001, 2 = .006. T-tests (Bonferroni corrected p′ = .05/3 = .017) found that the CSAint
marginal mean = 27.89, SE = .54, p = .002) and CSAtouch (marginal mean = 26.74, SE = .32, p = .016) groups had higher BMI
han the no-CSA group (marginal mean = 25.83, SE = .10), but the CSAtalk group did not (marginal mean = 26.10, SE = .39,
 = .50). To illustrate the magnitude of this association, we  note that the difference in marginal mean BMI  between the
SAint and no-CSA group was 2.06 units, equating, for a woman  of average height in our sample (1.63 m)  to a weight
ncrease of 5.47 kg (12 pounds). Although ANCOVA, controlling for demographics, CSA and childhood bullying, found CPA to
e associated with increased BMI, F(1,3462) = 12.54, p < .001, 2 = .004, a further ANCOVA controlling for demographics, CSA
nd CPA, found no unique association of childhood bullying with BMI, F(1,3462) = 3.10, p = .08, 2 = .001.
Dose-response relations between child abuse (CPA; CSA, limited to either CSAint or CSAtouch) and BMI  were tested using
NCOVA with number of types of abuse experienced (0,1,2) as the independent variable, controlling for demographics,
hildhood bullying and CSAtalk. There was a signiﬁcant effect of the number of types of child abuse experienced on BMI,
(2,3463) = 20.66, p < .001, partial 2 = .012. T-tests (Bonferroni corrected alpha; p′ = .05/2 = .025) found that the group with
oth types of child abuse (n = 59; mean marginal BMI  = 30.00, SE = .72) had signiﬁcantly higher BMI  (p < .001) than the group
ith only one type of abuse (n = 427; mean marginal BMI  = 26.73, SE = .27), who in turn had higher BMI  (p = .005) than the
roup with neither type of abuse (n = 3000; mean marginal BMI  = 25.80, SE = .10). The difference in marginal means between
he group with both CSA and CPA, and the group with neither of these, was  4.20 BMI  units. For a woman of average height
n this study (1.63 m),  this would equate to a weight difference of 11.16 kg (1 st. 10 lb).For illustrative purposes, we also undertook categorical analyses by BMI  group. Binary logistic regression with demo-
raphics entered in a ﬁrst step, child abuse/bullying variables in a second step, and with BMI  group as the dependent
ariable (obese BMI  group =1, all other BMI  groups = 0) was  used to examine speciﬁcally whether child abuse increased
he odds of being obese. Child abuse/bullying accounted for a signiﬁcant amount of variance in obesity, 2(5) = 39.18,
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Table  2
Distribution of variables by child sexual abuse group.
Variable Childhood
sexual abuse
Odds ratioa
Talk
Odds ratio a
Touch
Odds ratioa
Intercourse
None (n = 2876) Talk (n = 201) Touch (n = 305) Intercourse
(n = 104)
Categorical variables
Child physical
abuse
2.19% 6.97% 12.79% 19.23% 3.01** 6.77** 9.25**
Childhood bullying 11.02% 20.40% 26.56% 38.46% 1.51 2.66** 3.72**
Obese (BMI
≥30.00)
17.66% 16.42% 24.92% 34.62% .94 1.45 2.29**
Mental health
disorder
21.83% 37.81% 38.36% 55.77% 1.93** 1.75** 3.27**
Suicide attempt 4.41% 9.95% 13.11% 33.98% 2.00* 2.23** 6.92**
Drug dependence 1.36% 5.47% 2.30% 13.46% 2.33 1.15 5.12**
Alcohol
dependency
2.09% 7.96% 4.92% 11.54% 2.93** 2.20 4.80**
Continuous variables
Mean weight/kg
(SD)
68.11 (14.49) 69.05 (15.79) 71.91 (17.28) 73.96 (17.04) – – –
Mean  body mass
index (SD)
25.82 (5.36) 25.96 (6.02) 26.90 (6.23) 28.04 (6.26) – – –
Cigarettes
smoked/week
18.28  (44.65) 24.06 (54.59) 24.16 (50.97) 49.47 (76.52) – – –
AUDIT  score 3.61 (3.67) 5.45 (5.36) 4.80 (4.46) 5.45 (6.37) – – –
Anxiety/depression
score
3.98  (5.30) 6.27 (7.10) 6.67 (7.02) 12.36 (9.05) – – –
a Controlling for demographics, childhood physical abuse, childhood bullying (except for comparisons of childhood physical abuse and childhood bullying
by  CSA group, where only demographics were controlled for), reference category = no CSA. BMI  = Body mass index. SD = Standard deviation. AUDIT = Alcohol
Use  Disorders Identiﬁcation Test.* p < .01.
** p < .001.
p < .001, Nagelkerke R2 = .02; overall model, 2(23) = 99.80, p < .001, Nagelkerke R2 = .05. Using a Bonferroni corrected alpha
(p′ = .05/5 = .01), CSAint (OR = 2.29, p < .001) and CPA (OR = 1.90, p = .001) were signiﬁcant predictors of obesity. Dose-response
relations between child abuse (three levels: neither CSA nor CPA; CSA or CPA but not both; CPA and CSA, where CSA was
deﬁned as CSAint or CSAtouch), and obesity were tested for using binary logistic regression. Evidence for a dose-response
relation was found, with those with both CSA and CPA (OR = 4.73, p < .001) and those with either CSA or CPA (OR = 1.50,
p = .001), having greater rates of obesity than those with neither CSA nor CPA. We  also noted the prevalence of child abuse
(deﬁned as CSAint, CSAtouch or CPA) across each BMI  category. Twenty percent of people who were obese had experienced
child abuse (6% CSAint, 12% CSAtouch, 7% CPA; note, these do not sum to 20% because some people experienced both CSA
and CPA), whereas the rate of child abuse was 13% in the overweight, normal, and underweight BMI  groups.
Childhood Abuse and Anxiety/Depression. Hierarchical linear regression, controlling for demographics, found child
abuse/bullying predicted a signiﬁcant amount of variance in anxiety/depression, F(5,3462) = 75.20, p < .001, R2 = .09;
overall model, F(23,3462) = 27.84, p < .001, R2 = .15. In this model, CSAint (  ˇ = .19, p < .001), CSAtouch (  ˇ = .09, p < .001), CSAtalk
(  ˇ = .07, p < .001), CPA (  ˇ = .13, p < .001) and childhood bullying (  ˇ = .11, p < .001) predicted anxiety/depression.
Child Abuse and Smoking. Regression analyses found child abuse/bullying predicted a signiﬁcant amount of variance in
the number of cigarettes smoked/week, F(5,3460) = 12.83, p < .001, R2 = .02; overall model, F(23,3460) = 16.30, p < .001,
R2 = .09. CSAint (  ˇ = .08, p < .001) and CPA (  ˇ = .09, p < .001) were the only signiﬁcant predictors.
Child Abuse and Alcohol Dependence. Regression analyses found child abuse/bullying predicted a signiﬁcant amount of vari-
ance in alcohol dependence, F(5,3462) = 7.99, p < .001, R2 = .01; overall model, F(23,3462) = 20.45, p < .001, R2 = .12. CSAint
(  ˇ = .05, p = .002), CSAtouch (  ˇ = .06, p = .001) and CSAtalk (  ˇ = .07, p < .001) were found to be predictors of alcohol dependence,
whereas CPA and childhood bullying were not.
Child Abuse and Physical Health DisordersTotal unique associations between individual forms of child abuse/bullying and physical health disorders (i.e., after
controlling for demographics, housing quality and other forms of child abuse/bullying), are presented in Table 3. The indirect
associations of child abuse/bullying on physical health disorders are presented in Table 4. There were no signiﬁcant indirect
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Table  3
Associations (odds ratios) between childhood abuse, childhood bullying and physical health disorders.
Physical disorder CSA
(intercourse)a
CSA
(touch)a
CSA (talk)a Child
physical
abuseb
Childhood
bullyingc
1 trauma
(n = 749) vs 0
(n = 2515)d
2 or more
traumas
(n = 222) vs 0
(n = 2515)d
Allergies 1.21 1.58 1.54† .81 2.00 1.73 2.27
Arthritis 1.54 1.78 1.86 1.36 1.29 1.46 2.65
Asthma 2.67 1.49† 1.23 1.52 1.04 1.47 1.85
Bladder problems 2.65 1.70† 1.27 1.59 2.15 1.92 3.77
Bone/back/muscle/joint 2.06 1.12 1.53 1.52† 1.28† 1.42 1.89
Bowel/colon 2.01† 1.46† 1.24 1.23 1.59 1.49 2.39
Bronchitis/emphysema 1.11 2.00 1.11 2.11 1.09 1.62 2.17
Cancer  1.09 1.61† 1.05 1.81 1.08 1.07 2.23
Cardiovascular disease 1.91 .78 .79 1.44 1.13 .99 1.32
Diabetes 1.47 1.31 .29 1.67 .97 1.04 1.49
Migraine/headaches 1.84 1.28 1.24 1.51† 1.39 1.53 1.95
Skin  problems 1.61 1.23 1.68 .99 1.54 1.64 1.69
Stomach ulcer/digestive 1.58 1.65 1.24 .85 1.34 1.39† 1.68†
Bold text indicates signiﬁcant at p < .01. CSA = child sexual abuse.
† .01 < p < .05.
a Controlling for demographics, housing quality, CPA and childhood bullying; reference category = no CSA.
b Controlling for demographics, housing quality, CSA and childhood bullying.
a
n
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ac Controlling for demographics, housing quality, CSA and CPA.
d Traumas included were any form of CSA (int, touch or talk), CPA and childhood bullying, whilst controlling for demographics and housing quality.
ssociations via alcohol dependence or smoking for any form of child abuse and any health disorder, and hence these are
ot reported upon further.
hildhood Sexual Abuse (Intercourse). There was a total association between CSAint and cardiovascular disease (Table 3).
ROCESS found evidence of a signiﬁcant indirect association between CSAint and cardiovascular disease through BMI, but not
hrough anxiety/depression (Table 4). There were also total associations between CSAint and migraine/headaches, bladder
roblems, and asthma (Table 3), with evidence being found for indirect associations via both BMI  and anxiety/depression for
ll these disorders (Table 4). There was a total association between CSAint and bone/back/muscle/joint pain, with evidence
eing found of an indirect association via anxiety/depression. Finally, although there were no total associations between
SAint and allergies, arthritis, bronchitis/emphysema, diabetes, or stomach ulcer/digestive problems (Table 3), there was
vidence of indirect associations between CSAint and these disorders via BMI  (Table 4). Evidence was  also found of indirect
ssociations between CSAint and all physical health disorders via anxiety/depression, with the exceptions of cancer and
ardiovascular disease. After controlling for all study variables, the only signiﬁcant relation that remained was between
SAint and asthma (OR = 1.95, p = .006).
able 4
ndirect effects of childhood abuse on physical health disorders.
Variable Indirect effect via BMI  (odds ratio)a Indirect effect via anxiety/depression (odds ratio)b
CSA (inter-
course)
CSA (touch) CPA CSAint CSAtouch CSAtalk CPA Childhood
bullying
Allergies 1.06 1.02 1.05 1.27 1.07 1.06 1.16 1.07
Arthritis 1.15 1.06 1.22 1.37 1.09 1.08 1.12 1.09
Asthma 1.09 1.04 1.07 1.23 1.06 1.05 1.13 1.06
Bladder problems 1.08 1.03 1.07 1.48 1.12 1.10 1.27 1.11
Bone/back/muscle/joint 1.03 1.01 1.02 1.38 1.10 1.08 1.22 1.09
Bowel/colon .98 .99 .98 1.41 1.10 1.09 1.24 1.10
Bronchitis/emphysema 1.07 1.03 1.05 1.43 1.11 1.09 1.24 1.10
Cancer  .97 .99 .98 1.18 1.05 1.04 1.11 1.05
Cardiovascular disease 1.19 1.08 1.15 1.10 1.03 1.02 1.06 1.03
Diabetes 1.24 1.09 1.19 1.36 1.09 1.08 1.19 1.09
Migraine/headaches 1.05 1.02 1.04 1.44 1.11 1.09 1.25 1.10
Skin  problems 1.02 1.01 1.02 1.25 1.07 1.06 1.15 1.06
Stomach ulcer/digestive 1.06 1.02 1.05 1.38 1.10 1.08 1.22 1.09
old text indicates signiﬁcant at p < .01. BMI  = body mass index. CSA = child sexual abuse. CPA = Child physical abuse.
a PROCESS-based analysis controlling for demographics, housing quality, childhood bullying, CSA, CPA, smoking, alcohol dependence, drug dependence
nd  anxiety/depression.
b As note b, but controlling for BMI  instead of anxiety/depression.
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Table  5
Dose-response relations between child sexual and physical abuse’s indirect effect on physical health disorders (associations given in form of odds ratios).
1 trauma vs 0 2 trauma vs 1 2 trauma vs 0
Indirect
effect via
BMI
Indirect
effect via
anx/dep
Indirect
effect via
BMI
Indirect
effect via
anx/dep
Indirect
effect via
BMI
Indirect
effect via
anx/dep
Allergies 1.02 1.11 1.09 1.17 1.11 1.30
Arthritis 1.06 1.16 1.24 1.24 1.32 1.43
Asthma 1.04 1.10 1.15 1.16 1.19 1.28
Bladder problems 1.03 1.20 1.13 1.32 1.17 1.59
Bone/back/muscle/joint 1.01 1.17 1.05 1.26 1.06 1.47
Bowel/colon .99 1.18 .97 1.27 .96 1.50
Bronchitis/emphysema 1.03 1.18 1.10 1.27 1.13 1.49
Cancer  .99 1.07 .96 1.11 .94 1.20
Cardiovascular disease 1.08 1.06 1.31 1.08 1.41 1.14
Diabetes 1.10 1.16 1.39 1.24 1.53 1.44
Migraine/headaches 1.02 1.19 1.07 1.29 1.09 1.54
Skin  problems 1.01 1.11 1.03 1.17 1.04 1.30
Stomach ulcer/digestive 1.02 1.16 1.09 1.24 1.11 1.44Bold text indicates signiﬁcant at p < .01. Note. CSA consists of people with either CSAint or CSAtouch. Numbers in each trauma group were: Neither CSA nor
CPA  = 3000; Either CSA alone or CPA alone = 427; Both CSA and CPA = 59.
Childhood Sexual Abuse (Touch). There were total associations between CSAtouch and allergies, arthritis, bronchi-
tis/emphysema and stomach ulcer/digestive problems (Table 3). There was evidence of an indirect association between
CSAtouch and arthritis via BMI  (Table 4). Additionally, although no total association was found between CSAtouch and
bladder problems or cardiovascular disease, evidence was  found of an indirect association via BMI. Finally, evidence was
found of CSAtouch having indirect associations with all physical health disorders via anxiety/depression, except cancer and
cardiovascular disease. After controlling for all study variables, the only signiﬁcant relations that remained were between
CSAtouch and both arthritis (OR = 1.59, p = .007) and bronchitis/emphysema (OR = 1.75, p = .008).
Childhood Sexual Abuse (Talk). There was a total association between CSAtalk and arthritis, bone/back/muscle/joint pain and
skin problems (Table 3). There was evidence of indirect associations of CSAtalk with all physical health disorders (except
cancer and cardiovascular disease) via anxiety/depression (Table 4). After controlling for all study variables, no signiﬁcant
relations remained between CSAtalk and any health disorder.
Childhood Physical Abuse. There was a total association between CPA and bronchitis/emphysema (Table 3). Evidence was
found of an indirect relation, via anxiety/depression, among CPA, bronchitis/emphysema, and all other physical health
disorders except cancer and cardiovascular disease (Table 4). After controlling for all study variables, no signiﬁcant relations
remained between CPA and any disorder.
Childhood Bullying. There was a total association between childhood bullying and allergies, bladder problems, bowel/colon
problems, and skin problems (Table 3). There was  evidence of an indirect association between childhood bullying and all
physical health disorders via anxiety/depression except cancer and cardiovascular disease (Table 4). After controlling for
all study variables, childhood bullying was still associated with allergies (OR = 1.86, p < .001), bladder problems (OR = 1.98,
p = .001), and skin problems (OR = 1.45, p = .004).
Dose-Response Indirect Associations of Child Abuse and Physical Health Disorders. A dose-response relation was found for
child abuse’s indirect association with allergies, arthritis, asthma, bladder problems, cardiovascular disease, diabetes,
migraine/headaches and stomach ulcer/digestive problems, via BMI  (Table 5). A dose-response relation was also found for
child abuse’s indirect association with all physical health disorders via anxiety/depression, except cancer and cardiovascular
disease (Table 5).
Discussion
The primary aim of this study was to test for unique associations between child sexual abuse (CSA) and physical health
disorders in adult women, and to test potential mediators of these relations. Before turning to a consideration of these
ﬁndings, we ﬁrst note that our study replicated previous ﬁndings (Kendler et al., 2000; Kristman-Valente et al., 2013;
Rohde et al., 2008; Swanston et al., 2003; Williamson et al., 2002) of associations between CSA in women  and both adult
health behaviors associated with negative physical health outcomes, and mental health problems. Compared to women
who reported no CSA, and even after controlling for demographics, CPA, and childhood bullying, women who  had suffered
CSA involving intercourse had more than twice the odds of being obese, more than 3 times the odds of having a diagnosed
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ental health disorder, more than 4 times the odds of being alcohol dependent, more than 5 times the odds of being drug
ependent, and more than 6 times the odds of having attempted suicide.
CSA involving intercourse was uniquely associated with an increased adult BMI  of 2.06 units, approximating a weight
ain of 5.47 kg. This was higher than previous studies, with Williamson et al. (2002) ﬁnding a gain uniquely attributable to
SAint of 1.7 kg. This could have been because Williamson et al. controlled for physical activity levels. If physical activity
ediated the relation between CSA and BMI, then controlling for this would lead to underestimation of CSA’s total association
ith BMI. Williamson et al. also sampled a notably different population (health maintenance organization members, i.e.,
eople paying for health insurance), with, for example, more than twice the rate of university graduates (41.2%) than our
urrent sample (17.7%), which may  have threatened external validity. Our study also found that suffering both CSA and
PA increased the odds of adult obesity by nearly 400% and was  associated with a weight increase of 11.16 kg. The dose-
esponse relation found between child abuse and adult BMI  strengthens arguments for a causal relation (Hill, 1965). Given
his pattern of ﬁndings, it was unsurprising that we  found CSA alone, and in combination with CPA, to be associated with a
ange of physical health disorders in adult women.
hildhood Sexual Abuse and Physical Health Disorders
The types of disorders we found to be associated with CSA were generally consistent with previous research (e.g., Romans,
elaise, Martin, Morris, & Rafﬁ, 2002; Link, Lutfey, Steers, & McKinlay, 2007). A consideration of this research is necessary
o aid the judgment as to whether the indirect associations we  found between CSA and physical health disorders via BMI
nd anxiety/depression were likely to represent mediation, confounding, or both. Mediation analyses of cross-sectional
atasets are not able to distinguish between mediation and confounding (MacKinnon, Krull, & Lockwood, 2000). In order
or our ﬁndings to be interpreted as representing mediation it needs to be demonstrated, through drawing on previous
esearch, that BMI  and anxiety/depression play a causal role in the development of the physical health disorder. However,
t is also necessary to consider evidence of causation also running in the opposite direction, i.e., physical health disorders
ausing increased BMI  and anxiety/depression. The existence of bidirectional relations between physical health disorders
nd both BMI  and anxiety/depression could lead to biased indirect association estimates and unwarranted causal inferences
MacKinnon, Lockwood, Hoffman, West, & Sheets, 2002). Speciﬁcally, the existence of bidirectional relations between a
hysical health disorder and BMI  and/or anxiety/depression would mean that our indirect association sizes would be likely
o overestimate the size of any actual mediation (Kenny, 2014). In lieu of future longitudinal studies, we  can only note
his limitation and highlight previous studies that would suggest a given indirect association represented, at least in part,
ediation.
CSA involving intercourse (CSAint) was associated with a 91% increase in the odds of women having cardiovascular
isease. This was consistent with previous studies (Goodwin & Stein, 2004; Dong et al., 2004). As BMI  prospectively predicts
oth cardiac disease (van Dis, Kromhout, Geleijnse, Boer, & Verschuren, 2009) and hypertension (Drøyvold, Midthjell, Nilsen,
 Holmen, 2005; Huang et al., 1998), the indirect association we  found between CSAint and cardiovascular disease via BMI
lausibly represents mediation. Although we did not ﬁnd a total association of CSAtouch or CPA with cardiovascular disease,
onsistent with the increased BMI  associated with these experiences our more powerful mediation analyses found evidence
f an indirect association via BMI. Consistent with BMI  as a mediator of child abuse’s effects, the other major physical health
isorders inquired about in this study that would also be expected to be caused by increased BMI, namely diabetes (Chan,
imm,  Colditz, Stampfer, & Willett, 1994) and arthritis (Felson, 1996; Felson, Anderson, Naimark, Walker, & Meenan, 1988;
akkak, Wilson, & Lanier, 2009), also had strong indirect associations with CSA and CPA via BMI. The combination of CSA
nd CPA was associated with a more than 30% increase of the odds of having arthritis, and a more than 50% increase in the
dds of having diabetes through its effects on increasing BMI.
CSAint was also associated with a 167% increase in odds of having asthma, 165% increase in odds of having bladder
roblems, 106% increase in odds of bone/back/muscle/joint pain, and 84% increase in odds of migraine/frequent headaches.
t was notable that there was no overlap between these physical health disorders and the ones which CSAtouch was  found
o signiﬁcantly increase risk of, namely a 100% increase in odds of bronchitis/emphysema, 78% increase in odds of arthritis,
5% increase in odds of stomach ulcer/digestive problems, and 58% increase in odds of allergies. One possibility for this is
ype I or II errors. A role for Type II errors ﬁnds some support from the ﬁnding that at p < .05 both CSAint and CSAtouch were
ssociated with some of the same diseases (asthma, bladder problems, and bowel/colon problems). It was also the case that
ur more statistically powerful mediation analyses found that both CSAint and CSAtouch were indirectly associated with an
ncreased risk of arthritis, bladder problems and cardiovascular disease via their association with BMI, and both indirectly
ssociated with an increased risk of most physical health disorders via anxiety/depression.
Various forms of CSA also had indirect associations with a further range of physical health disorders (allergies, asthma,
ladder problems, bronchitis/emphysema, migraine/headaches and stomach ulcer/digestive problems) via increasing BMI.
iven that BMI  has been found to prospectively increase risk of these diseases (e.g., musculoskeletal pain, Webb et al., 2003)
MI is a plausible mediator between CSA and physical health conditions. For example, BMI  prospectively predicts asthma
Beuther & Sutherland, 2007; Chen, Dales, Tang, & Krewski, 2002; Granell et al., 2014), with potential mechanisms for this
ncluding inﬂammation (Granell et al., 2014), and increases in external pressure on the lungs (Granell et al., 2014; Rönmark
t al., 2005). It is also possible that BMI  acts as a mediator in some ways that are speciﬁc to women. For instance, it has been
uggested that obesity reduces progesterone levels, which reduces beta2 adrenoreceptor function, which in turn reduces
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bronchial smooth muscle relaxation (Chen et al., 2002). Yet it is important to note that BMI  may  also increase as a result of
these physical health disorders, through factors such as reduced ability to undertake physical activity. For example, it has
been suggested that reduced activity levels in those with asthma may  cause BMI  to increase (Clark, 1993). This would inﬂate
our indirect effect size estimates, and highlights the need for future longitudinal study of this question.
We found evidence of indirect associations between CSA and almost all physical health diseases (except cancer and
cardiovascular disease) via anxiety/depression. As anxiety/depression prospectively predict many of these disorders (e.g.,
Bardone et al., 1998) mediation is a plausible interpretation of the ﬁndings. However, these relations were likely to be in
part confounded by the existence of bidirectional relations between anxiety/depression and physical health disorders. For
example, the relations between anxiety/depression and disorders such as bronchitis/emphysema, gastrointestinal disorders,
bladder problems, skin problems, migraine/headaches, and diabetes have all been argued to be bidirectional (Boehm et al.,
2012; Breslau, Lipton, Stewart, Schultz, & Welch, 2003; Ford et al., 2008; Keith, Wang, Fontaine, Cowan, & Allison, 2008;
Koloski et al., 2012; Patten et al., 2008; Northam, Matthews, Anderson, Cameron, & Werther, 2005; Wagena, van Amelsvoort,
Kant, & Wouters, 2005; Zorn, Montgomery, Pieper, Gray, & Steers, 1999). Longitudinal studies are hence needed in order to
further test the mediating role of anxiety/depression.
Our study was also able to enquire about a type of CSA not routinely assessed, namely being talked to in a sexual way
when a child, resulting in discomfort. This was  not associated with increased BMI, like CSAint and CSAtouch, but was
associated with increased risk of mental health disorder, suicide attempts and alcohol dependency, as well as arthritis,
bone/back/muscle/joint pain and skin problems. This association may  have been due to some of these participants having
also experienced CSAint/touch but only feeling secure disclosing CSA in the form of talk. However, if this were the case,
increased BMI  would be expected in this group, which was  not found. Another potential explanation is that CSAtalk was  a
marker for wider emotional abuse (e.g., verbal abuse/humiliation) experienced as a child, which the APMS did not enquire
about. There is hence the need for future studies to enquire about a greater range of child abuse experiences (e.g., emotional
abuse, neglect) in order to allow a clearer determination of the effects of speciﬁc types of child abuse.
Childhood Physical Abuse, Childhood Bullying and Physical Health Disorders
This study also examined associations between physical health disorders and childhood physical abuse and childhood
bullying. The only physical health disorder with a unique total association with CPA was  bronchitis/emphysema. This ﬁnding
was consistent with a previously documented association between CPA and bronchitis/emphysema in women (Springer,
2009). There was also some evidence (.01 < p < .05) of unique total associations between CPA and migraine/headaches and
bone/back/muscle pain, which was consistent with previous research (Goodwin, Hoven, Murison, & Hotopf, 2003; Walsh,
Jamieson, Macmillan, & Boyle, 2007). Our more statistically powerful mediation analyses found a greater range of disorders
to be associated with CPA through its association with BMI  (allergies, arthritis, asthma, bladder problems, cardiovascular
disease, diabetes, and stomach ulcer digestive problems) and anxiety/depression (all disorders except cancer and cardio-
vascular disease). By the same reasoning as that discussed in relation to CSA, these relations appear to be plausibly causal,
but this conclusion is subject to similar caveats regarding bidirectional relations between physical health and these poten-
tial mediators. Allergies, bladder problems, bowel/colon problems, migraine/headaches, and skin problems were found to
have total associations with childhood bullying. This was  consistent with previous research linking childhood bullying to
worse health outcomes in adulthood (e.g., Allison, Roeger, & Reinfeld-Kirkman, 2009; Wolke, Copeland, Angold, & Costello,
2013). Although evidence was found of a small amount of this association being mediated by anxiety/depression, signiﬁcant
relations remained, after controlling for all variables, between childhood bullying and allergies, bladder problems and skin
problems. This suggests other variables than those measured in this study may  be mediating the relation between childhood
bullying and physical health disorders.
Dose–Response Effects of Multiple Types of Abuse on Physical Health
Although cross-sectional studies cannot establish causation, ﬁndings of dose-response relations have been argued to
increase the probability that ﬁndings may  represent causal relations (Hill, 1965). Comparing the strength of total associations
with physical health disorders between those with one versus two or more types of child abuse/bullying was  likely to lack
statistical power, although this was less of a problem for our analysis of indirect effects. Despite this, it was notable that
those with two or more types of child abuse/bullying had higher odds of all physical health disorders than those with one
type of child abuse/bullying (Table 3). This suggested a dose-response relation of child abuse/bullying and physical health.
This was partially consistent with one of the largest studies to examine dose-response relations between adverse child-
hood experiences (ACEs) and physical health (Felitti et al., 1998), which found a dose-response relation for ACEs on conditions
including heart disease, cancer, and bronchitis/emphysema, but not diabetes. Felitti et al.’s failure to ﬁnd a dose-response
association between ACEs and diabetes is surprising given the strong association between child abuse and BMI, and could
have been a Type II error. This proposal is supported by our more statistically powerful mediation analyses that found a
dose-response indirect effect of child abuse (limited to CSAint or touch, and CPA) on diabetes via BMI  (as well as via anx-
iety/depression). Indeed, our ﬁnding of dose-response relations between child abuse and the majority of physical health
disorders through indirect effects on BMI  and anxiety/depression (Table 5), are consistent with a role for child abuse in
causing physical health disorders via these mediated routes. However, it is important to note that a mediating role of
a
n
b
b
r
s
d
a
r
L
d
w
f
s
p
b
F
a
a
n
T
a
f
t
t
f
f
o
v
o
c
h
W
r
t
w
b
e
o
t
T
o
r
I
r
C
o
h
t
2
p
(
bS. McCarthy-Jones, R. McCarthy-Jones / Child Abuse & Neglect 38 (2014) 2007–2020 2017
nxiety/depression does not necessitate a role for inﬂammation. In the case of cancer, although inﬂammation is one expla-
ation for why anxiety/depression may  act as a mediator, other mechanisms are possible. For example, women who have
een sexually and/or physically abused may  be less likely to attend medical screenings for sexual health, gynecology, and
reast wellbeing (e.g., Cadman, Waller, Ashdown-Barr, & Szarewski, 2012). Barriers to screening for women  who have expe-
ienced abuse include potential feelings of shame and vulnerability being evoked (Cadman et al., 2012). This may  put CSA
urvivors at greater risk of developing cervical or breast cancer than other women, through early warning signs not being
etected and addressed. In this context, it was notable that the APMS neither asked about speciﬁc types of cancer (such
s cervical or breast cancer) nor wider questions about gynecological problems or breast health. Future epidemiological
esearch should address these issues.
imitations
In addition to the potentially confounding impact of the existence of bidirectional relations between physical health
isorders and both BMI  and anxiety/depression, there were a number of other signiﬁcant limitations to our study. Firstly,
e had no data on the presence of these physical health disorders in the participants’ parents, and hence could not control
or potential genetic inﬂuences on physical health. Second, we relied on self-reported child abuse history, and retrospective
elf-reports are likely to underestimate child abuse (Hardt & Rutter, 2004). Third, participants self-reported doctor diagnosed
hysical health conditions rather than using actual physician reporting of diagnoses, which could have acted as a source of
ias. Furthermore, the diagnostic disease categories enquired about were broad, impairing clear interpretations of ﬁndings.
uture research may  need to focus on more speciﬁc diagnoses, for example, differentiating between osteo- and rheumatoid
rthritis. Fourth, there were some important potential mediators that were not assessed by the APMS, such as level of physical
ctivity. Fifth, some of our mediator measures lacked precision. For example, tobacco smoking was assessed on the basis of
umber of cigarettes currently smoked, and measures such as pack-years of smoking would clearly have been preferable.
his means there was still likely to be residual confounding in our mediation analyses (McNamee, 2005).
A sixth limitation was  the potential for other potential stressful/traumatic events to be present, which were not assessed
nd controlled for by this study, such as emotional abuse. Seventh, as we  employed the subset of APMS participants who  had
ull-data sets pertaining to our measures of interest, and there may  hence be potential issues surrounding the representa-
iveness of this sample, and hence threats to the external validity of our ﬁndings. The question of external validity also arises
hrough a consideration as to whether these ﬁndings in women  are generalizable to men. Given previous gender differences
ound in relations between childhood abuse and physical health (Goodwin & Stein, 2004), and the potential, noted above,
or some effects of BMI  on physical health being mediated by female sex hormones, it is possible that a different pattern
f relations may  pertain to men, which should be the target of future investigation. There may  also be a threat to external
alidity through the participants in this study being members of private households which is likely to exclude a number
f people severely affected by child abuse (e.g., Davies, 1998). Eighth, we could not examine the effect of the severity or
hronicity of the abuse, nor the relation of the victim to the perpetrator, which are likely to moderate the impact of CSA on
ealth outcomes (Dong, Anda, Dube, Giles, & Felitti, 2003). Ninth, the possibility of both Type I and Type II errors existed.
e employed a corrected alpha of p′ = .01, however, given the 273 tests reported in Tables 3–5, at least three false positive
esults would still have been expected even if the null hypothesis were true. Yet, this correction also had the potential to lead
o Type II errors. For example, at this revised signiﬁcance level, the association between CSAint and bowel/colon disorders
as deemed non-signiﬁcant, although it was signiﬁcant at p < .05 (Table 2). In the light of a previously documented relation
etween sexual abuse and functional gastrointestinal disorders (e.g., Drossman et al., 1990), this could have been a Type II
rror.
Finally, as was the case in Goodwin and Stein’s (2004) epidemiological study, we did not have details on the temporal order
f CSA and physical health disorders. Whilst diseases with primarily adult-onset (e.g., cardiovascular disease) appeared likely
o have occurred after CSA, this state of affairs was less clear for diseases which often have childhood onset, such as asthma.
he total associations reported here between CSA and some physical health disorders could hence reﬂect CSA increasing risk
f the disorder developing later, and/or the childhood onset of the physical health disorder putting the child at increased
isk of CSA by, for example, increasing their social isolation, a known risk factor for CSA (Fleming, Mullen, & Bammer, 1997).
ndeed, previous ﬁndings that being ill as a child is associated with CSA (Fleming et al., 1997), could represent bidirectional
elation between CSA and childhood illnesses. All these limitations highlight the need for longitudinal study of this question.
onclusions
The results of this study are consistent with CSA, as well as child physical abuse and childhood bullying, increasing the risk
f physical health disorders. Our study also provided initial evidence as to how child abuse/bullying may  have its effect on
ealth. Evidence consistent with BMI  mediating this relation in the case of many physical health disorders reiterates the need
o better understand why weight gain follows child abuse. Existing proposals pertaining to CSA (see Gustafson & Sarwer,
004) include eating to manage negative emotions (Felitti, 1993), including binge eating (Grilo & Masheb, 2001), reduced
hysical activity levels, hormonal changes inﬂuencing fat storage (Lissau & Sørensen, 1994) and attempts at self-protection
Gustafson & Sarwer, 2004; Wiederman, Sansone, & Sansone, 1999). Given the adult health implications of the association
etween child abuse and increased BMI, there is an urgent need to clarify the reasons for this relation, which could then
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inform the design of interventions for survivors of child abuse that take into account the meaning of the weight gain to the
individual. Evidence was also found consistent with anxiety/depression mediating child abuse’s effects on physical health,
although reverse causation was a particularly salient potential confound. Although we found no evidence of mediation via
smoking or alcohol dependence, this could have been due to the lack of a measure of lifetime use of these substances. Overall,
these ﬁndings reinforce the need for better early support, as well as the provision of support across the lifespan, for survivors
of child abuse. There is now the need for longitudinal study to attempt replication of these ﬁndings.
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